The stabilization of complex fluoroanions derived from weakly acidic parent fluorides is a significant and ongoing challenge. The 
INTRODUCTION
− salts along with information on the SF4 dissociation pressure.
Scheme 1. Summary of the preparative methods for previously known [SF5] − salts.
The compounds in red and blue denote [SF5] − salts with and without an appreciable SF4 dissociation pressure at room temperature, respectively. Abbreviations DMPy, DMAP, TASF, and NIiPr refer to dimethylpyridine, 4-(dimethylamino)pyridine, tris(dimethylamino)sulfonium fluoride, and 1,3-diisopropyl-4,5-dimethylimidazolin-2-ylidenamino, respectively. Although introduction of a strong fluoride ion donor, including the fluorides of large alkali metal or organic cations, is the usual method used to stabilize such anions, [11] [12] [13] [14] study is related to previous work using crown ether (18-crown-6), 6 glymes have more structural flexibility than crown ethers and form complex cations with alkali metals in various coordination modes. [18] [19] They can also function as the solvent because most glymes are liquids under ambient conditions. Enhancement of reactivities of alkali metal fluorides (MF) with SF4 in the presence of tetraglyme (G4) and the structure of the room-temperature stable Cs salt will be discussed.
RESULTS AND DISCUSSION
Reactivity of alkali metal fluorides with SF4. The reactivity of MF towards SF4 depends on the nature of M + . Figure 1 shows the Raman spectra of the products from the reactions of MF and SF4 over 24 h in the presence of G4. The spectrum of G4 is also shown for comparison. In the Raman spectra where the sample is under an SF4 pressure of 1.2 atm, the bands assigned to [SF5] − were observed for both the K + and Rb + salts (Figure 1 (a) and (b)) (see below for the detailed assignments). In the case of KF, evacuation of volatiles overnight after a 24 h reaction period resulted in no increase in mass with respect to the KF/G4 mixture, which indicated that K[SF5] is unstable under vacuum (it should be noted that G4
has a negligible vapour pressure and does not contribute to mass changes (~2 Pa at 25 °C)) 20 .
However, the product for RbF leads to a significant mass increase and volume increase of the white powder. Prolonged evacuation of the Rb salt at 25 °C for several days resulted in the appearance of a liquid phase, which suggested a small SF4 dissociation pressure for this product. These . The mass increase indicated a 99% conversion, which was significantly greater than without G4, that is, the reaction between solid CsF and gaseous SF4 in the absence of G4 was reported to hardly occur at room temperature, and the yield was 94% for the reaction at 250 °C. 3 The reaction to form [Cs (18- Table S1 , Supporting Information, and selected geometrical parameters are listed in Table 1 (other geometrical parameters including the Tables S2 and S3 ). Figure 2 shows the X-ray structures of Table S4 , Supporting Information, for details pertaining to the bond valence calculation). has a bond valence sum of 1.37, which suggests Cs + is significantly overcoordinated in this structure and is strongly bound by the G4 molecules. Table 1 Figure 4 (see Figure S4 , Supporting Information, for the infrared spectrum). [26] [27] and were assigned to its fundamental modes based on the quantum chemical calculations (Figure 4(a) ). Previous work relating to the salts with G4-coordinated alkali metal cations revealed that the G4 breathing mode exhibited a blue-shift relative to that of pure G4 owing to the interaction between the alkali metal cation and O atom in G4. [28] [29] Such a shift with respect to G4 was also observed for the spectrum of were grown by slowly cooling down the G4 solution to −21 °C and the supernatant was decanted into the sidearm of the T-shaped reactor. Suitable crystals were selected and transferred into a quartz capillary (0.5 mm o.d., dried under vacuum at 500 °C prior to use) under a dry argon atmosphere. The capillary was temporarily plugged with vacuum grease and sealed using an oxygen torch. Single-crystal X-ray diffraction data were obtained using a R-axis Rapid II, Rigaku were performed using RAPID AUTO 2.40. The structure was solved using SIR-92 38 and refined by SHELXL-97 39 linked to Win-GX. 40 Anisotropic displacement factors were introduced for all atoms except for hydrogen.
Calculations. The energy-minimized gas-phase structures, volumes, and vibrational frequencies and intensities were calculated at the PBE1PBE level of theory using the aug-cc-pVTZ basis set.
Quantum-chemical calculations were carried out using the program Gaussian 03. 41 The
CrystalExplorer 17.5 program was used for Hirshfeld surface analyses. 42 The 
